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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for safely 

producing a sulfo-containing polyarylene through easily controlling 

the introducing amount and position of sulfo groups into the original 

polymer, to provide the sulfo-containing polyarylene, to provide a 

polyarylene and an aromatic sulfonic acid ester derivative to be 

suitably used in the production method, and to provide a solid 

polymer electrolyte and a proton conductive membrane each 

comprising the the sulfo-containing polyarylene. 

SOLUTION: The aromatic sulfonic acid ester derivative is 

represented by the formula(1)[ wherein, X is a halogen atom except Jc 

fluorine atom, -OS03CH3 or -OS03CF3; A and B are each a / '""j^ ,^ ( '^''"^-^ p\ j^ft^'^'ii ^\ ^ 

bivalent organic group; Ra is a 4-20C hydrocarbon group; Ar is an it'''^^ \^-J^ J^^ 
aromatic group having the substituent:-S03Rb( Rb is a 4-20C 
hydrocarbon group ); m and n are each 0-10, (m+n)>1; and k is 1- 
4 ]. The method for producing the sulfo-containing polyarylene 
comprises carrying out a coupling polymerization of aromatic 
compound(s) including at least the derivative of the formula(1) to 
form the polyarylene, which is then hydrolyzed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Aromatic series sulfonate derivative characterized by what is expressed with the following general formula (1); 
[Formula 1] 




- (1) 



(X shows among a formula the atom or radical chosen from the halogen atom except a fluorine, -OS03CH3, and - 
OS03CF3.) A shows a divalent organic radical, B shows a divalent organic radical or direct coupling, Ra shows the 
hydrocarbon group of the carbon atomic numbers 4-20, and Ar is -S03Rb (however, Rb shows the hydrocarbon 
group of the carbon atomic numbers 4-20.}. The aromatic series radical which has the substituent expressed 
(however, in the case of n= 0. Ar shows a phenyl group.) it is shown, m shows the integer of 0-10, n shows the 
integer of 0-10. it is m+n>=1 and k shows the integer of 1-4. . 
[Claim 2] 

The aromatic series sulfonate derivative according to claim 1 characterized by for A in the above-mentioned general 
formula (1) being an electronic suction nature machine, and B being an electron donative group. 
[Claim 3] 

Poly arylene characterized by including the repeat configuration unit which consists of a repeat configuration unit 
drawn from an aromatic compound, and is expressed with the following general formula (1') at least; 
[Formula 2] 



(S03R*)k 




') 



(A shows a divalent organic radical among a formula, and B shows a divalent organic radical or direct coupling.) Ra 
shows the hydrocarbon group of the carbon atomic numbers 4-20, and Ar is -S03Rb (however, Rb shows the 
hydrocarbon group of the carbon atomic numbers 4-20.). The aromatic series radical which has the substituent 
expressed (however, in the case of n= 0, Ar shows a phenyl group.) It is shown, and m shows the integer of 0-10. n 
shows the integer of 0-10, and it is m+n>=l. k shows the integer of 1-4. . 
[Claim 4] 

Poly arylene according to claim 3 characterized by consisting of 0.5-100 mol % of repeat configuration units 
expressed with the above-mentioned general formula (1 0, and 0-99.5 mol % of repeat configuration units expressed 
with the following general formula (A*); 
[Formula 3] 
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(Among the formula, even if R1-R8 are mutually the same, you may differ, and at least one sort of atoms or the 
radical chosen from the group which consists of a hydrogen atom, a fluorine atom, an alkyl group, a fluorine 
permutation alKyl group, an ally! group, and an aryl group is shown, W shows a divalent electronic suction nature 
machine, T shows a divalent organic radical, and p shows 0 or a positive integer.) 
[Claim 5] 

Poly arylene which has the sulfonic group characterized by hydrolyzing the poly arylene according to claim 3 or 4, 
and being obtained. 
[Claim 6] 

The manufacture approach of the poly arylene which has the sulfonic group characterized by carrying out the 
coupling polymerization of the aromatic compound which contains an aromatic series sulfonate derivative according 
to claim 1 at least, and hydrolyzing the obtained poly arylene. 
[Claim 7] 

The solid polymer electrolyte characterized by consisting of poly arylene which has a sulfonic group according to 
claim 5. 
[Claim 8] 

Proton conduction film for fuel cells characterized by coming to contain a solid polymer electrolyte according to 
claim 7. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the proton conduction film which comes to contain the poly arylene including the repeat 
configuration unit drawn from a new aromatic series sulfonate derivative and this compound, the poly arylene which 
has the sulfonic group which comes to hydrolyze this poly arylene. its manufacture approach and the solid polymer 
electrolyte which consists of poly arylene which has said sulfonic group, and this solid polymer electrolyte. 
[0002] 

[Background of the Invention] 

An electrolyte is usually used with a solution(water) in many cases. However, this is transposed to the solid-state 
system in recent years. As the reason, it is the ease of processing in the case of applying to the electrical and 
electric equipment and an electronic ingredient, for example, and is the shift to small and light and power-saving. 
[0003] 

Conventionally, both an inorganic substance and the organic substance are known as a proton conductivity 
ingredient. Although the phosphoric~acid uranyl which is a hydration compound, for example is mentioned as an 
example of an inorganic substance, these inorganic compounds do not have the enough contact by the interface, 
and forming a conduction layer on a substrate or an electrode has many problems. 
[0004] 

The polymer which belongs to the so-called cation exchange resin as an example of an organic compound on the 
other hand. For example, the sulfonation object of vinyl system polymers, such as polystyrene sulfonate, The 
perFluoroalkyI sulfonic-acid polymer which makes representation Nafion (a trade name, Du Pont make), A 
perfluoroalkyl carboxylic-acid polymer, the polymer (Polymer Preprints, Japan, Vol.42, No.7, and p.2490-2492 (1993) 
— ) which introduced the sulfonic group and the phosphoric-acid radical into thermally stable polymers, such as 
polybenzimidazole and a polyether ether ketone Polymer Preprints, Japan, Vol.43, No.3, p.735-736 (1994). Polymer 
Polymers, such as Preprints, Japan, Vol.42, No.3, and p730 (1993). are mentioned. 
[0005] 

However, the sulfonation object of vinyl system polymers, such as polystyrene sulfonate, has the trouble of being 
inferior to chemical stability (endurance). Since a perFluoro sulfonic-^acid system electrolyte membrane has difficult 
and very expensive manufacture, it has been a serious failure on application on noncommercial ways, such as an 
object for automobiles, and a domestic-fuel cell, and is restricted to the application to a particular application. 
Moreover, since the par RUORO sulfonic-acid system electrolyte membrane has a lot of fluorine atoms in 
intramolecular, it is holding the big trouble on an environment also about the abandonment processing after use. 
Moreover, it had the trouble of being inferior to the product made from heat-resistant water, and endurance, also 
about the polymer which introduced the sulfonic group and the phosphoric-acid radical into thermally stable 
polymers, such as polybenzimidazole and a polyether ether ketone. 
[0006] 

On the other hand, it can manufacture cheaply industrially, and as a proton conductivity ingredient excellent in hot 
water resistance and endurance, the sulfonated poly arylene is known, the polymerization of the aromatic compound 
is usually carried out, a polymer is manufactured, and this sulfonation polymer is obtained by making this polymer 
and a sulfonation agent react subsequently, and introducing a sulfonic group into a polymer. 
[0007] 

However, by the conventional approach, in case a sulfonic acid is introduced, in order that sulfonation agents, such 
as concentrated sulfuric acid, an oleum, and the Krol sulfuric acid, may use in large quantities, there are problems, 
like the load of the waste fluid processing at the time of collecting that the danger on manufacture is large, that the 
quality of the material of a plant has a limit, and polymers is large. Moreover, there is also a problem that it is not 
easy to control the amount of installation and the introductory location of a sulfonic group to a polymer. 
[0008] 

[Problem(s) to be Solved by the Invention] 

offering the proton conductivity ingredient which this invention can solve the trouble in the above conventional 
techniques, and could manufacture cheaply industrially, and was excellent in hot water resistance and endurance — 
further The poly arylene which has a sulfonic group, without using a lot of sulfonation agents can be manufactured. 
The load of the processing of a polymer at the time of recovery is small. The amount of installation of the sulfonic 
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group to a polymer, And the poly arylene which has the manufacture approach of the poly arylene which has a 
sulfonic group with easy controlling an introductory location, and the sulfonic group obtained by that cause. It aims 
at offering the new aromatic series sulfonate derivative used suitable for manufacture of the poly arylene which has 
this sulfonic group, and the poly arylene. 
[0009] 

Moreover, this invention aims at offering the proton conduction film which comes to contain the solid polymer 
electrolyte and this solid polymer electrolyte which consist of poly arylene which has the above-mentioned sulfonic 
group. 
[0010] 

[Means for Solving the Problem] 

According to this invention, the following new aromatic series sulfonate derivative, the poly arylene, the poly arylene 
that has a sulfonic group, its manufacture approach and a solid polymer electrolyte, the proton conduction film, and 
its manufacture approach are offered, and the above-mentioned purpose of this invention is attained. 
[0011] 

(1) Aromatic series sulfonate derivative characterized by what is expressed with the following general formula (1); 

[0012] 

[Formula 4] 




- (1) 



[0013] 

(X shows among a formula the atom or radical chosen from the halogen atom except a fluorine, --OS03CH3, and - 
OS03CF3.) A shows a divalent organic radical, B shows a divalent organic radical or direct coupling, Ra shows the 
hydrocarbon group of the carbon atomic numbers 4-20, and Ar is -SOSRb (however, Rb shows the hydrocarbon 
group of the carbon atomic numbers 4-20.). The aromatic series radical which has the sufastituent expressed 
(however, in the case of n= 0, Ar shows a phenyl group.) it is shown, m shows the integer of 0-10, n shows the 
integer of 0-10, it is m+n>=1 and k shows the integer of 1-4. . 
[0014] 

(2) An aromatic series sulfonate derivative given in the above (1) characterized by for A in the above-mentioned 
general formula (1) being an electronic suction nature machine, and B being an electron donative group. 

[0015] 

(3) Poly arylene characterized by including the repeat configuration unit which consists of a repeat configuration 
unit drawn from an aromatic compound, and is expressed with the following general formula (V) at least; 
[0016] 

[Formula 5] 



(S03R«)k 




[0017] 

(A shows a divalent organic radical among a formula, and B shows a divalent organic radical or direct coupling.) Ra 
shows the hydrocarbon group of the carbon atomic numbers 4-20, and Ar is -SOSRb (however, Rb shows the 
hydrocarbon group of the carbon atomic numbers 4-20.). The aromatic series radical which has the substituent 
expressed (however, in the case of n= 0, Ar shows a phenyl group.) It is shown, and m shows the integer of 0-10, n 
shows the integer of 0-10, and it is m+n>=1. k shows the integer of 1-4. . 
[0018] 

(4) Poly arylene given in the above (3) characterized by consisting of 0.5-100 mol % of repeat configuration units 
expressed with the above-mentioned general formula (VX and 0-99.5 mol % of repeat configuration units expressed 
with the following general formula (A'); 
[0019] 
[Formula 6] 
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[0020] 

(Among the formula, even if R1-R8 are mutually the same, you may differ, and at least one sort of atoms or the 
radical chosen from the group which consists of a hydrogen atom, a fluorine atom, an aikyi group, a fluorine 
permutation alky! group, an ally! group, and an aryl group is shown, W shows a divalent electronic suction nature 
machine, T shows a divalent organic radical, and p shows 0 or a positive integer.) 

(5) Poly arylene which has the sulfonic group characterized by hydrolyzing the poly arylene of a publication to the 
above (3) or (4), and being obtained. 

[0021] 

(6) The manufacture approach of the poly arylene which has the sulfonic group characterized by carrying out the 
coupling polymerization of the aromatic compound which contains the aromatic series sulfonate derivative of a 
publication in the above (1) at least, and hydrolyzing the obtained poly arylene. 

[0022] 

(7) The solid polymer electrolyte characterized by becoming the above (5) from the poly arylene which has the 
sulfonic group of a publication. 

[0023] 

(8) Proton conduction film for fuel cells characterized by coming to contain the solid polymer electrolyte of a 
publication in the above (7). 

[0024] 

[Embodiment of the Invention] 

Hereafter, the aromatic series sulfonate derivative concerning this invention, the poly arylene, the poly arylene that 
has a sulfonic group, its manufacture approach, a solid polymer electrolyte, and the proton conduction film are 
explained concretely. 
[0025] 

(Aromatic series sulfonate derivative) 

The aromatic series sulfonate derivative concerning this invention is expressed with the following general formula 
(1). 

[0026] 
[Formula 7] 




[0027] 

X shows among a formula the atom or radical chosen from the halogen atom (chlorine, a bromine, iodine) except a 
fluorine, -OS03CH3, and -OS03CF3. 

A shows a divalent organic radical and B shows a divalent organic radical or direct coupling. As a divalent organic 
radical For example, electronic suction nature machines, such as -CO-, -CONH-, -(CF2) p- (here, p is the integer 
of 1-1 OX -C(CF3)2- -COO- -SO- and -S02- -O- -S- -CH=CH- -C**C- and the following type 
[0028] 
[Formula 8] 
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[0029] 

It comes out and electron releasing groups, such as a radical expressed, etc. are mentioned. 

It is desirable that A is an electronic suction nature machine and B is an electron donative group in this invention. 
[0030] 

In addition, an electronic suction nature machine means the radical from which the Hammett (Hammett) substituent 
constant becomes [ in the case of the m-th place of a phenyl group ] 0.01 or more values in the case of 0.06 or 
more and the p-th place. 
[0031] 

Ra shows the hydrocarbon group of the carbon atomic numbers 4-20. Specifically tert-butyl, iso-butyl, n-butyl, 
sec-butyl, a neopentyl radical, A cyclopentylic group, a hexyl group, a cyclohexyl radical, a cyclopentyl methyl group, 
A cyclohexyl methyl group, an adamanthyl radical, an adamanthyl methyl group, A 2-ethylhexyl radical, a bicycle 
[2.2.1] heptyl radical, a bicycle [2.2.1] heptyl methyl group. The tetrahydrofurfuryl radical, 2-methylbutyl radical, 3, 
and 3-dimethyl -2, 4-dioxolane methyl group, Straight chain-like hydrocarbon groups, such as a cyclohexyl methyl 
group, an adamanthyl methyl group, and a bicycle [2.2.1] heptyl methyl group, the letter hydrocarbon group of 
branching, an alicyclic hydrocarbon radical, the hydrocarbon group that has the heterocycle of 5 members are 
mentioned, n-butyl, a neopentyl radical, a tetrahydrofurfuryl radical, a cyclopentylic group, a cyclohexyl radical, a 
cyclohexyl methyl group, an adamanthyl methyl group, and a bicycio [2.2.1] heptyl methyl group are [ among these ] 
desirable, and a neopentyl radical is still more desirable. 
[0032] 

In the substituent as which Ar is expressed in -S03Rb, an aromatic series radical (however, in the case of n= 0, Ar 
shows a phenyl group.) is shown, and a phenyl group, a naphthyi group, an anthracenyl group, a phenan chill radical, 
etc. are specifically mentioned as an aromatic series radical. A phenyl group and a naphthyi group are the most 
desirable among these radicals. 
[0033] 

One piece or when it has permuted two or more pieces and two or more substituent-S03Rb(s) have permuted, 
substituent-S03Rb(s) may differ on it, even if these substituents are mutually the same on an aromatic series 
radical. 
[0034] 

Here, Rb shows the hydrocarbon group of the carbon atomic numbers 4-20, and the hydrocarbon group of the 
above-mentioned carbon atomic numbers 4-20 etc. is specifically mentioned- n-butyl, a neopentyl radical, a 
tetrahydrofurfuryl radical, a cyclopentylic group, a cyclohexyl radical, a cyclohexyl methyl group, an adamanthyl 
methyl group, and a bicycio [2.2.1] heptyl methyl group are [ among these ] desirable, and a neopentyl radical is still 
more desirable. 
[0035] 

m — 0-10 — desirable — the integer of 0-2, and n — 0-10 — the integer of 0-2 is shown preferably and it is 

m+n>=1. 
[0036] 

k shows the integer of 1-4. 
[0037] 

The following compounds are mentioned as an aromatic series sulfonate derivative concerning this invention 
expressed with the above-mentioned general formula (1 ). 
[0038] 
[Formula 9] 
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[0040] 

[Formula 11] 
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[0042] 

The ester group in these aromatic series sulfonate derivatives is the alcoholic origin of the 1st class, it is desirable 
at the point which causes nerther the polymerization inhibition to which it is excellent in the stability in a 
polymerization process to which that beta carbon is the 3rd class or the 4th class carbon, and it originates in 
generation of the sulfonic acid by deesterification, nor bridge formation, and, as for these ester groups, it is still 
more desirable that at least beta is the 4th class carbon in the 1 st class alcoholic origin. 
[0043] 

(Synthesis method of an aromatic series sulfonate derivative) 

The aromatic series sulfonate derivative concerning this invention is compoundable by the following approaches, for 

example. 

[0044] 

[Formula 13] 
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[0045] 

The aromatic series sulfonate derivative concerning this invention is compoundable by the following approaches, for 
example. 

(1) Sulfonation 

For example, a disulfon ghost will be obtained if 4-phenoxy phenol is made to react at a room temperature among 
concentrated sulfuric acid for 3 hours. Even if it uses 4-phenylphenol and 4-{4-phenoxy) phenoxy phenol, the 
sulfonation object which corresponds by the same approach can be obtained. Moreover, instead of concentrated 
sulfuric acid, a complex with sulfonation agents, such as a sulfuric anhydride, an oleum, and a chlorosulfonic acid, or 
these and dioxane, an acetic acid, etc. may be used and sulfonated. The location and number of sulfonic groups 
which are introduced are controllable by the sulfonation agent to be used or reaction temperature. When isolating 
this thing, even if it is the form of a free sulfonic acid, an alkali water solution neutralizes and it is good also as 
sulfonates, such as potassium salt and sodium salt. 
[0046] 

(2) Etherification 

For example, the nucleophilic substitution of the disulfon ghost of 4-phenoxy phenol is carried out to 2 and 5- 
dichloro-4'-fluorobenzo phenon under existence of potassium carbonate. As a solvent, aprotic polar solvents, such 
as N,N-dimethylacetamide, dimethyl sulfoxide. N-methyl pyrrolidone, and a sulfolane, can be used. Moreover, if the 
water generated in early stages of a reaction is removed out of a system using the solvent which carries out 
azeotropy to water, such as toluene, a reaction can be advanced smoothly. As for reaction temperature, it is 
desirable that it is the range by the boiling point of 100 degrees C - a solvent. When 2 and 5-dichloro-4'- 
fluorobenzo phenon is used, rather than a chloro radical, a reactant high fluoro radical reacts alternatively and it is 
etherified. 
[0047] 

(3) Formation of sulfonic-acid chloride 

For example, if the potassium salt of the disulfon ghost of a 2 and 5-dichloro-4' -(4-phenoxy) phenoxy 
benzophenone obtained at the above-mentioned reaction is made to react with a phosphoryl chloride, a thionyl 
chloride, etc. among inert solvents, such as an acetonitrile, a sulfonate is convertible for sulfonic-acid chloride. 
[0048] 

(4) Esterification 

For example, if the disulfo nil chloride of a 2 and 5-dichloro-4' -(4-phenoxy) phenoxy benzophenone is made to react 
in with a carbon numbers of four or more various alcohol and basic solvents, such as a pyridine, the aromatic series 
sulfonate derivative of this invention can be obtained. 
[0049] 

(Poly arylene which has a sulfonic group) 

The poly arylene which has a sulfonic group concerning this invention [ whether the polymerization of at least one 
sort of monomers chosen from the aromatic series sulfonate derivative expressed with the above-mentioned 
general formula (1) is carried out independently, and ] Or at least one sort of monomers chosen from the aromatic 
series sulfonate derivative expressed with the above-mentioned general formula (1). The poly arylene obtained by 
copolymerizing other aromatic series monomers and at least one sort of monomers chosen from the compound 
preferably expressed with the following general formula (A) is hydrolyzed. 
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[0050] 

[Formula 14] 




(A) 



[0051] 

Among the above-mentioned general formula (A), even if R' and R" are mutually the same, they may differ from each 
other, and they show the radical expressed with the halogen atom or -0S02Z (it is here and Z shows an alkyi group, 
a fluorine permutation alkyI group, or an aryl group.) except a fluorine atom. 
[0052] 

A methyl group, an ethyl group, etc. are mentioned as an alkyI group which Z shows, a triftuoromethyl radical etc. is 
mentioned as a fluorine permutation alkyI group, and a phenyl group, p-tolyl group, etc. are mentioned as an aryl 
group. 
[0053] 

Even if R1-R8 are mutually the same, they may differ from each other, and they show at least one sort of atoms or 
the radical chosen from the group which consists of a hydrogen atom, a fluorine atom, an alky! group, a fluorine 
permutation alkyI group, an allyl group, and an aryl group. 
[0054] 

As an alky I group, a methyl group, an ethyl group, a propyl group, butyl, an amy I group, a hexyl group, etc. are 
mentioned, and a methyl group, an ethyl group, etc. are desirable. 

As a fluorine permutation alkyI group, a trifluoromethyl radical, a perfluoro ethyl group, a perfiuoro propyl group, 
perfluoro butyl, a perfluoro pentyl radical, a perfluoro hexyl group, etc. are mentioned, and a trifluoromethyl radical, a 
pentafluoroethyl radical, etc. are desirable. 
A propenyl radical etc. is mentioned as an allyl group, 

A phenyl group, a pentafluorophenyi radical, etc. are mentioned as an aryl group. 
[0055] 

W shows a divalent electronic suction nature machine, and what was mentioned above, and the same thing are 

mentioned as an electronic suction nature machine. 

[0056] 

T may be a divalent organic radical, and may be an electronic suction nature machine, or may be an electron 
releasing group. What was mentioned above, and the same thing are mentioned as an electronic suction nature 
machine and an electron releasing group. 
[0057] 

p — 0 or a positive integer — it is — an upper limit — usually — 100 — ■ it is 80 preferably. 
[0058] 

As a compound expressed with the above-mentioned general formula (A), specifically A - dichloro benzophenone, 
and case of p= 0, 4 [ for example, ], and 4 '4, 4'-dichloro benzanilide, Bis(chlorophenyl) difluoromethane, 2, and 2-bis 
(4-chlorophenyl) hexafluoropropane, 4-chloro benzoic-acid-4-chlorophenyl, a bis(4-chlorophenyl) sulfoxide, A bis(4- 
chlorophenyl) sulfone, the compound with which the chlorine atom replaced the bromine atom or the iodine atom in 
these compounds, the compound which at least one or more of the halogen atoms further permuted by the 4th 
place in these compounds permuted by the 3rd place are mentioned. 
[0059] 

moreover, in the case of p= 1, as a concrete compound expressed with the above-mentioned general formula (A) 
For example, 4 and 4*-bis(4-chloro benzoyl) diphenyl ether, 4 and 4'-bis(4-chlorobenzo ylamino) diphenyl ether, 4 
and 4'-bis(4-chlorophenyl sulfonyl) diphenyl ether. A 4 and 4'-bis(4-chlorophenyl) diphenyl ether dicarboxy rate, 4 
and 4' bis[ - ] [(4-chlorophenyl) -1. 1. 1.3 and 3. and 3-hexafluoro propyl] diphenyl ether, 4 and 4' bis[ - ] [(4- 
chlorophenyl) -1,1,1,3 and 3, and 3-hexafluoro propyl] diphenyl ether, 4 and 4' bis[ - ] [{4-chlorophenyl) 
tetrafluoro ethyl] diphenyl ether. The compound with which the chlorine atom replaced the bromine atom or the 
iodine atom in these compounds, The compound which the halogen atom furthermore permuted by the 4th place in 
these compounds permuted by the 3rd place, the compound which at least one of the radicals further permuted by 
the 4th place of diphenyl ether in these compounds permuted by the 3rd place are mentioned. 
[0060] 

As a compound furthermore expressed with the above-mentioned general formula (A), a 2 and 2-screw [4-{4-(4- 
chloro benzoyl) phenoxy) phenyl]-1, 1, 1, 3, 3, and 3-hexafluoropropane and screw [4-{4-(4-chloro benzoyl) phenoxy] 
phenyl] sulfone and the compound expressed with the following type are mentioned. 
[0061] 

[Formula 15] 
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[0062] 

The compound expressed with the above-mentioned general formula (A) is compoundable by the approach shown 

below. 

[0063] 

In order to make into the alkali-metal salt of a corresponding bisphenol the bisphenol first connected with the 
electronic suction nature machine, alkali metal, such as a lithium, sodium, and a potassium, hydrogenation alkali 
metal, hydroxylation alkali metal, an alkali-metal carbonate, etc. are added in a polar solvent with high dielectric 
constants, such as a N-methyl-2-pyrrolidone, N,N-dimethylacetamide, a sulfolane, diphenylsulfone, and 
dimethylsulfoxide. 
[0064] 

Usually, to the hydroxyl group of a phenol, alkali metal is made to react with superfluous [ some ], and usually uses 
1.1 - 2 double equivalent Preferably, it is use of the 1.2 to 1.5 time equivalent. Under the present circumstances, 
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benzene, toluene, a xylene, a hexane, a cyclohexane. An octane, a chlorobenzene, dioxane, a tetrahydrofuran, an 
anisole. The fluorine which the solvent which carries out azeotropy to water, such as a phenetole, was made to live 
together, and was activated with the electronic suction nature machine. The aromatic series dihalide compound 
permuted by halogen atoms, such as chlorine For example, a - difluoro benzophenone, and 4 and 4 '4, 4''-dichloro 
benzophenone, 4 and 4'-chloro fluorobenzo phenon, a bis(4-chlorophenyl) sulfone, A bis(4-fluoro phenyl) sulfone, a 
4-fluoro phenyl-4*-chlorophenyl sulfone, A bis(3-nitro~4-ch!orophenyl) sulfone, 2, 6-dich!oro benzonitrile, 2, 6- 
difluorobenzo nitryl, hexafluoro benzene, decafluoro biphenyl, 2, 5-difluoro benzophenone, 1, and 3-bis(4'-chloro 
benzoyl) benzene etc. is made to react. When saying from reactivity and the next aromatic series coupling reaction 
is taken into consideration although a fluorine compound is desirable, it is necessary to assemble an aromatic 
nucleophilic substitution reaction so that an end may serve as a chlorine atom, activity aromatic series dihalide — a 
bisphenol — receiving — a two to 4 time mol — it is use of a 2.2 to 2.8 time mol preferably. You may consider as 
the alkali-metal salt of a bisphenol beforehand before the aromatic nucleophilic substitution reaction. Reaction 
temperature is 60 degrees C - 300 degrees C, and the range of it is 80 degrees C - 250 degrees C preferably. The 
range of reaction time is 1 hour ~ 24 hours preferably for 15 minutes to 100 hours. Since it is using the chloro fluoro 
object which it has a piece every, a fluorine atom gives priority to the halogen atom with which reactivity differs as 
most desirable approach as activity aromatic series dihalide shown by the following formula and a phenoxide and 
nucleophilic substitution occur, it is convenient although the end chloro object with which the purpose was activated 
is acquired. 
[0065] 

[Formula 16] 



[0066] 

(W is as having defined the general formula (A) among a formula.) 

Or nucleophilic substitution and an electrophilic substitution reaction are combined with JP,2-159A like a 
publication, and there is the synthetic approach of the flexibility compound which consists of the target electronic 
suction nature machine and an electron releasing group. 
[0067] 

The nucleophilic substitution of the aromatic series screw halide specifically activated with the electronic suction 
nature machine, for example, the bis(4~chlorophenyl) sulfone, is carried out with a phenol, and it considers as a bis- 
phenoxy substitution product. Subsequently, the target compound is obtained for this substitution product from the 
Friedel Kraft reaction for example, with 4-chloro benzoic-acid chloride. The aromatic series screw halide activated 
with the electronic suction nature machine used here can apply the compound illustrated above. Although the 
phenolic compound may be permuted, the viewpoint of thermal resistance or flexibility to a non-substituted 
compound is desirable. In addition, the alkali metal compound with desirable and usable considering as an alkali- 
metal salt can use the compound illustrated above for the substitution reaction of a phenol. The amount used is 1.2 
- 2 double mot to one mol of phenols. On the occasion of a reaction, an azeotropy solvent with the polar solvent 
and water which were mentioned above can be used. Chloro benzoic-acid chloride is made for a bis-phenoxy 
compound to react to the bottom of the activator existence of the Friedel Kraft reaction of Lewis acid, such as an 
aluminum chloride, a boron trifluoride, and a zinc chloride, as an acylating agent, chloro benzoic-acid chloride — a 
bis-phenoxy compound — receiving — a two to 4 time mol — it is use of a 2.2 to 3 time mol preferably. The Friedel 
Kraft activator carries out 1.1-2 double equivalent use to one mol of activity halide compounds, such as a chloro 
benzoic acid of an acylating agent. The range of reaction time is 15 minutes - 10 hours, and the range of reaction 
temperature is -20 to 80 degrees 0. A use solvent can use an inactive chlorobenzene, an inactive nitrobenzene, etc. 
for the Friedel Kraft reaction. 
[0068] 

In a general formula (A), moreover, the compound whose p is two or more For example, the bisphenol which serves 
as a source of supply of the ether nature oxygen which is an electron releasing group T in a general formula (A), The 
compound which combined at least one sort of radicals chosen from >C=0 and -S02- and >C (CF3)2 which are the 
electronic suction nature machine W, Specifically, it is 2 and 2-screw (4-hydroxy phenyl). - 1, 1, 1, 3, 3, and 3- 
hexafluoropropane. The alkali-metal salt of bisphenols, such as a 2 and 2-bis(4-hydroxyphenyl) ketone, 2, and 2-bis 
(4-hydroxy phenyl) sulfone, A substitution reaction with activity aromatic series halogenated compounds, such as 
superfluous 4, 4-dichloro benzophenone, and a bis(4-chlorophenyl) sulfone, a N-methyl-2-pyrrolidone, Under polar- 
solvent existence, such as N.N-dimethylacetamide and a sulfolane, a polymerization is carried out to the synthetic 
technique of said monomer one by one, and it is obtained. 
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[0069] 

The compound expressed with the followins type can be mentioned as instantiation of such a compound. 
[0070] 

[Formula 17] 




FaC ,CF3 



O 
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[0073] 

the above — setting — q — two or more integers — it is the integer of 2-100 preferably. 
[0074] 

The poly arylene concerning this invention consists of a repeat configuration unit drawn from an aromatic 
compoundp and includes the repeat configuration unit expressed with the following general formula (V) at least. 
[0075] 

[Formula 20] 



(S03R^)k 




[0076] 

A, B, Ra, and Ar are the same radicals as A, B, Ra, and Ar in the above-mentioned general formula (1) among a 

formula, and m, n, and k are the same numbers as m, n, and k in a general formula (1). 

[0077] 

Repeat configuration units other than the above-mentioned general formula (!') which constitutes the poly arylene 

concerning this invention are expressed for example, with the following general formula (AO. 

[0078] 

[Formula 21] 




[0079] 

R1-R8, and W and T are R1-R8, the same atoms as W and T, or radicals in the above-mentioned general formula (A) 

among a formula, and p is the same number as p in the above-mentioned general formula (A). 

[0080] 

although especially the content rate of the repeat configuration unit expressed with the above-mentioned general 
formula in the poly arylene concerning this invention (1') is not limited — desirable — 0.5-100-mol % — it is 10- 
99.999-mol % more preferably, moreover, the content rate of the repeat configuration unit expressed with the 
above-mentioned general formula in the poly arylene concerning this invention (A') — desirable — 0-99.5-mol % — 
it is 0.001 -90-mol % more preferably. 
[0081] 

(Composition of the poly arylene) 

[ whether the poly arylene concerning this invention makes at least one sort of monomers chosen from the aromatic 
series sulfonate derivative expressed with the above-mentioned general formula (1) react to the bottom of 
existence of a catalyst, and ] or monomer [ which are chosen from the aromatic series sulfonate derivative 
expressed with the above-mentioned general formula (1) / at least one sort of] 0.5 - 100-mol % — with 10 - 
99.999-mol % more preferably It is obtained [ make / % and / 99.5 mol / other aromatic series monomers, at least 
one sort of monomers 0 chosen from the compound preferably expressed with the above-mentioned general formula 
(A) - / 0.001 - 90 mol % / react to the bottom of existence of a catalyst preferably ]. The catalyst used at this time 
is a catalyst system containing a transition-metals compound. As this catalyst system **1 The compound 
(henceforth a "ligand component") used as a transition-metals salt and a ligand or the transition metal complex 
(copper salt is included) with which coordination of the ligand was carried out, and ^^2 A reducing agent is used as 
an indispensable component, and further, in order to gather a rate of polymerization, a "salt" may be added. 
[0082] 

here — as a transition -metals salt — nickel compound; palladium chlorides, such as a nickel chloride, nickel 
bromide, nickel iodide, and nickel acetylacetonato, and bromination — cobalt compounds, such as iron compound; 
cobalt chlorides, such as palladium compound; ferric chloride, such as palladium and iodation palladium, iron bromide, 
and iron iodide, a cobalt bromide, and a cobalt iodide, etc. are mentioned. A nickel chloride, nickel bromide, etc. are 
[ especially among these ] desirable. 
[0083] 
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Moreover, as a ligand component, a triphenyl phosphine, 2, and 2'-bipyridine, 1, 5-cyclo-octadiene, 1, and 3-bis 
(diphenyl phosphino) propane etc. is mentioned. A triphenyl phosphine, 2, and 2 -bipyridine is [ among these ] 
desirable. The compound which is the above-mentioned ligand component is one-sort independent, or can use two 
or more sorts together. 
[0084] 

furthermore, as a transition metal complex with which coordination of the ligand was carried out For example, a 
nickel chloride screw (triphenyl phosphine), a nickel bromide screw (triphenyl phosphine), A nickel iodide screw 
(triphenyl phosphine), a nickel nitrate screw (triphenyl phosphine), A nickel chloride (2 and 2'-blpyrldine), nickel 
bromide (2 and 2 -bipyridine), Nickel iodide (2 and 2'-bipyridine), nickel nitrate (2 and 2'-bipyridine), Bis(1, 5-cyclo- 
octadiene) nickel, tetrakis (triphenyl phosphine) nickel, tetrakis (triphenyl phosphite) nickel, tetrakis (triphenyl 
phosphine) palladium, etc. are mentioned. A nickel chloride screw (triphenyl phosphine) and a nickel chloride (2 and 
2'-bipyridine) are [ among these ] desirable. 
[0085] 

As a reducing agent which can be used for the above-mentioned catalyst system, iron, zinc, manganese, aluminum, 
magnesium, sodium, calcium, etc. are mentioned, for example. Zinc, magnesium, and manganese are [ among these ] 
desirable. By making acids, such as an organic acid, contact, these reducing agents can be activated more and can 
be used. 
[0086] 

Moreover, as a "salt'' which can be used in the above-mentioned catalyst system, ammonium compounds, such as 
potassium compound; tetraethylammonium fluoride, such as sodium compounds, such as a sodium fluoride, a sodium 
chloride, a sodium bromide, a sodium iodide, and a sodium sulfate, a potassium fluoride, potassium chloride, a 
potassium bromide, potassium iodide, and potassium sulfate, a tetraethylammonium chloride, a tetraethylammonium 
bromide, iodation tetraethylammonium, and suifuric-acid tetraethylammonium, etc. are mentioned. A sodium bromide, 
a sodium iodide, a potassium bromide, a tetraethylammonium bromide, and iodation tetraethylammonium are [ among 
these ] desirable. 
[0087] 

A transition-metals salt or 0.0001-10 mois of transition metal complexes of the operating rate of each component 
are usually 0.01-0.5 mols preferably to a total of one mol of the above-mentioned monomer. In less than 0.0001 
mols, when a polymerization reaction may not fully advance and it exceeds ten mols on the other hand, molecular 
weight may fall. 
[0088] 

In a catalyst system, when using a transition-metals salt and a ligand component, 0.1-100 mols of operating rates of 
this ligand component are usually 1-10 mols preferably to one mol of transition-metals salts. In less than 0.1 mols, 
when catalytic activity may become inadequate and it exceeds 100 mols on the other hand, molecular weight may 
fall. 
[0089] 

Moreover, 0.1-100 mols of operating rates of a reducing agent are usually 1-10 mols preferably to a total of one mol 
of the above-mentioned monomer. In less than 0.1 mols, when a polymerization may not advance enough and it 
exceeds 100 mols, purification of the polymer obtained may become difficult. 
[0090] 

Furthermore, when using a "salt", 0.001-100 mols of the operating rate are usually 0.01-1 mol preferably to a total 
of one mol of the above-mentioned monomer. When less than 0.001 mols of the effectiveness of gathering a rate of 
polymerization are sometimes insufficient and it exceeds 100 mols, purification of the polymer obtained may become 
difficult. 
[0091] 

As a polymerization solvent which can be used, a tetrahydrofuran, a cyclohexanone, dimethyl sulfoxide, N.N- 
dimethylformamide, N,N-dimethylacetamide, a N-methyl-2~pyrrolidone, gamma-butyrolactone, a sulfblane, gamma- 
butyrolactam, dimethyl imidazolidinone, tetramethylurea, etc. are mentioned, for example. A tetrahydrofuran, N.N- 
dimethylformamide, N,N-dimethylacetamide, and a N-methyl-2-pyrrolidone are [ among these ] desirable. As for 
these polymerization solvents, using, after fully drying is desirable. 
[0092] 

The concentration of the grand total of the above-mentioned monomer in a polymerization solvent is usually 5-40 

% of the weight preferably one to 90% of the weight. 

[0093] 

Moreover, 0-200 degrees C of polymerization temperature at the time of carrying out a polymerization are usually 
50-120 degrees C preferably. Moreover, polymerization time amount is usually 1-40 hours preferably for 0.5 to 100 
hours. 
[0094] 

Thus, the polymerization solution containing the poly arylene is obtained by carrying out copolymerization of at least 
one sort of monomers chosen from the aromatic series sulfonate derivative which is made to carry out the 
polymerization (**) of at least one sort of monomers chosen from the aromatic series sulfonate derivative 
expressed with the above-mentioned general formula (1), or is expressed with the above-mentioned general formula 
(1), and at least one sort of monomers chosen from the compound expressed with the above-mentioned general 
formula (A). 
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[0095] 

thus, the polystyrene equivalent weight average molecular weight according [ the molecular weight of the poly 
arylene obtained ] to a gel par MIESHON chromatography (GPC) — it is — 10,000-1 million — it is 20,000-800.000 
preferably. 
[0096] 

(Poly arylene which has a sulfonic group) 

The poly arylene which has a sulfonic group concerning this invention can hydrolyze the above-mentioned poly 

arylene, and can obtain it by converting into a sulfonic group (-S03H) the sulfonate radical (-S03Ra, -S03Rb) in 

the repeat configuration unit expressed with the above-mentioned general formula (V). 

[0097] 

Hydrolysis, 

(1) How to supply the above-mentioned poly arylene to the water or alcohol containing a small amount of 
hydrochloric acid of an excessive amount, and agitate more than for 5 minutes 

(2) The approach to which the above-mentioned poly arylene is made to react at the temperature of about 80-120 
degrees C in trifluoroacetic acid for about 5 to 10 hours 

(3) How to add a hydrochloric acid, afber making the above-mentioned poly arylene react at the temperature of 
about 80-150 degrees C for about 3 to 10 hours in the solution which contains the lithium star's picture of a mol 
one to 3 times to one mol (-S03Ra, -S03Rb) of sulfonate radicals in the poly arylene, for example, solutions, such 
as N-methyl pyrrolidone 

**** can be mentioned. 
[0098] 

Thus, the amount of sulfonic groups in the poly arylene which has a sulfonic group obtained is 0.8 - 2.8 meq/g 
preferably 0.5 to 3 meq/g. In less than 0.5 meq/g, if proton conductivity does not go up but 3 meq/g is exceeded on 
the other hand, a hydrophilic property will improve, even if it is not a water-soluble polymer or water solubility, it will 
be meltable to hot water, or does not result in water solubility, but endurance falls [ ** ]. 
[0099] 

The above-mentioned amount of sulfonic groups can be easily adjusted the operating rate of an aromatic series 
sulfonate derivative and a compound (A), and by changing the class of monomer, and combination further. 
[0100] 

Moreover, the structure of the poly arylene which has a sulfonic group can be checked by the Infrared absorption 
spectrum by C-O-C absorption of 1, 230-1, 250cm-1, C=0 absorption of 1, 640-1, 660cm-1, etc., and can check the 
structure from the peak of a 6.8-8.0 ppm aromatic series proton with a nuclear-magnetic-resonance spectrum (1 
H-NMR). 
[0101] 

In this invention, it is desirable that 90% or more of the sulfonate radical in the poly arylene (-S03Ra, -S03Rb) has 

converted into the suffonic group (-S03H). 

[0102] 

The solid polymer electrolyte concerning this invention consists of poly arylene which has a sulfonic group which 

was mentioned above. 

[0103] 

The solid polymer electrolyte of this invention is available to for example, the electrolyte for primary cells, the 
electrolyte for rechargeable batteries, the proton conduction film for fuel cells, a display device, various sensors, a 
signal transduction medium, a solid-state capacitor, ion exchange membrane, etc. 
[0104] 

(Proton conduction film) 

The proton conduction film of this invention consists of poly arylene which has the above-mentioned sulfonic group, 
and in case it prepares the proton conduction film from the poly arylene which has a sulfonic group, It may use 
together the water of inorganic acids, such as a sulfuric acid and a phosphoric acid, the organic acid containing a 
carboxylic acid, and optimum dose etc. in addition to the poly arylene which has the above-mentioned sulfonic 
group. 
[0105] 

In this invention, after dissolving in a solvent and using as a solution poly arylene which has a sulfonic group, the 
proton conduction film can be manufactured by fabricating In the shape of a film by the casting method which casts 
on a base and is fabricated in the shape of a film by casting. Here, especially If it Is the base used for the usual 
solution casting method as the above-mentioned base, it will not be limited, for example, bases, such as a product 
made from plastics and metal, are used, and the base which consists of thermoplastics, such as a polyethylene 
terephthalate (PET) film, is used preferably. 
[0106] 

As a solvent which dissolves the poly arylene which has a sulfonic group, aprotic system polar solvents, such as a 
N-methyl-2-pyrrolldone, N.N-dlmethylformamlde, gamma-butyrolactone, N,N-dlmethylacetamlde, dimethyl sulfoxide, 
a dimethyl urea, and dimethyl imidazolidinone. are mentioned, for example, and the field of solubility and solution 
viscosity to a N-methyl-2-pyrrolidone (henceforth "NMP") Is especially desirable, aprotic system polar solvents are 
one-sort independent — it is — two or more sorts can be used together. 
[0107] 
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Moreover, the mixture of the above-mentioned aprotic system polar solvents and alcohol can also be used as a 
solvent in which the poly arylene which has a sulfonic group is dissolved. It is effective [ a methanol, ethanol propyl 
alcohol, iso-propy! alcohol, sec-butyl alcohol, tert-butyl alcohol, etc. being mentioned, for example, and especially a 
methanol lowering solution viscosity in the broad presentation range as alcohol, ], and desirable, alcohol is one-sort 
independent — it is — two or more sorts can be used together. 
[0108] 

In addition, although solution viscosity is based also on the molecular weight and polymer concentration of the poly 
arylene which has a sulfonic group, it is usually 3,000 - 50,000 mPa-s preferably 2,000 to 100,000 mPa-s. In less 
than 2,000 mPa-s, the retentivity of the solution under membrane formation may be bad, and may flow from a base. 
On the other hand, when 100.000 mPa-s is exceeded, viscosity may be too high, and extrusion from a die may not 
be able to be performed, but film-ization by the casting method may become difficult. 
[0109] 

Although a solvent may remain in large quantities in the film which made it the above-mentioned way and produced 
the film when a high boiler is used as a casting solvent, by immersing the obtained non-dried film in water, the 
solvent in a non-dried film can be permuted by water, and the amount of residual solvents in the film obtained can 
be reduced. 
[0110] 

In case a non-dried film is immersed in water, the film which separated the sheet from the substrate with the 
laminated film in the condition that membranes were formed on the substrate film (for example, PET) which may be 
the batch method immersed in water and is usually obtained is made immersed in water, and it can apply also by the 
continuation approach to roll round. 
[0111] 

In the case of a batch method, since wrinkle formation of the front face of the film by which a method, such as 

inserting a processing film in a frame, was processed is controlled, it is convenient. 

[0112] 

In case a non-dried film is immersed in water, it is good to make it water serve as a contact ratio more than 30 
weight sections preferably more than 10 weight sections to the non-dried film 1 weight section. In order to lessen 
the amount of residual solvents of the proton conduction film obtained as much as possible, it is good to maintain 
the biggest possible contact ratio. Moreover, it is also effective in reduction of the amount of residual solvents of 
the proton conduction film obtained to exchange the water used for immersion, or to make it overflow, and to always 
maintain underwater organic solvent concentration below to fixed concentration. In order to press down small the 
field internal division cloth of the amount of organic solvents which remains in the proton conduction film, it is 
effective to make underwater organic solvent concentration homogenize by churning etc. 
[0113] 

10-100 micrometers of the desiccation thickness of the proton conduction film obtained by such approach are 

usually 20-80 micrometers preferably. 

[0114] 

Moreover, in this invention, after fabricating by approach which was mentioned above in the shape of a film, without 
hydrolyzing the above-mentioned poly arylene. the proton conduction film which consists of poly arylene which has 
a sulfonic group can also be manufactured by hydrolyzing by the same approach as the above. 
[0115] 

The aromatic series sulfonate derivative and the poly arylene concerning this invention are used for the poly arylene 

which has the above sulfonic groups, and its manufacture approach. 

[0116] 

[Example] 

Hereafter, although this invention is explained still more concretely based on an example, this invention is not limited 

to these examples. 

[0117] 

In the example, proton conductivity, a tensile strength property, hot water resistance. Fenton's-reagent resistance, 

and pyrolysis initiation temperature are the foliowings, and were made and searched for. 

[0118] 

<Measurement of proton conductivity> 

the front face of the film which cut alternating current resistance in the shape of [ of 5mm width of face ] a strip of 
paper — a platinum wire (phi= 0.5mm) — pressing — constant temperature — the sample was held in constant 
humidity equipment and it asked from the alternating current impedance measurement between platinum wires. That 
is. the impedance in 10kHz of alternating currents was measured under 85 degrees C and the environment of 90% of 
relative humidity, as resistance measurement equipment — the chemical impedance measurement system made 
from NF Circuit design Block — using — constant temperature — JW241 made from Yamato Science was used for 
constant humidity equipment. Five platinum wires were pressed against 5mm spacing, changed the conductor 
spacing to 5-20mm, and measured alternating current resistance. Membranous specific resistance was computed 
from the inclination of a conductor spacing and resistance, the alternating current impedance was computed from 
the inverse number of specific resistance, and proton conductivity was computed from this impedance. [0119] 
Inclination between specific resistance R(ohm-cm) =0.5(cm) x (thickness cm) x resistance wire (ohm/cm) 
<Tensile strength property> 
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The film test piece cut into the 3mmx65mm rectangle was produced, and an elastic modulus, breaking strength, and 

elongation were measured using the tension tester. 

[0120] 

<Hot water tolerance test> 

Weighing capacity of the film is cut and carried out to 2.0cmx3.0cm, and it considers as the test piece for a trial. 
This film is put into 250ml bottle made ft-om a polycarbonate, about 100ml distilled water is added there, and it 
warms at 120 degrees C for 24 hours using a pressure cooker testing machine (product made from HIRAYAMA MFS 
CORP PC-242HS). Each film is taken out out of hot water after test termination, surface water is lightly wiped off 
by KIMUWAIPU, weighing capacity of the weight at the time of water is carried out, and it asks for water content. 
Moreover, the dimension of the film is measured and it asks for the rate of swelling. Furthermore, this film is dried 
with a vacuum dryer for 5 hours, water is distilled off. weighing capacity of the weight after a hot water trial is 
carried out. and a weight survival rate is searched for. 
[0121] 

<Fenton's-reagent tolerance test> 

Weighing capacity of the film is cut and carried out to 3.0cmx4.0cm. and it considers as the test piece for a trial, and 
it is immersed in 200ml [ per test piece ] distilled water for 48 hours, and elution of the residual solvent in the film is 
carried out. Distilled water is exchanged twice in that case. After water immersion, through a filter paper, surface 
water is sucked up on both sides of a film, it is air-dry overnight and weighing capacity is carried out. 
[0122] 

The first iron sulfate and 7 hydrate is added, commercial 30% hydrogen peroxide solution is dissolved so that it may 
dilute with distilled water so that it may become 3%, and the ion in [ Fe ] a solution (II) may be set to 20 ppm at this, 
and a Fenton's reagent is adjusted. 250ml Pori bottle is filled with 200ml of this solution, and it is warmed using a 
water bath so that it may become fixed at 45 degrees C. Each film is put in and it warms for 26 hours, after 
checking that the solution has become 45 degrees C. A solid is taken out 26 hours after and out of a solution, it is 
air-dry overnight, and weighing capacity is carried out and a weight survival rate is searched for. 
[0123] 

<Pyrolysis temperature> 

Decomposition temperature of the sulfonation polymer measured by TGA (the bottom of nitrogen. 20-degree-C 
programming rate for /) was made into pyro lysis temperature. 
[0124] 
[Example 1] 

1. Composition of Sulfonate 
[0125] 

[Formula 22] 



SO3K 



H2SO4 



SO3K 



KOH 




503K 



SPPO 



S-2.5-DCPPB 



SO3NP 



POCI3 



S-2>DCPPBi^nPXil»7t5>1t4ft 



NPOH 



[0126] 

NP shows a neopentyl radical among the above-mentioned formula. 
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(1) Composition of the disulfon ghost (SPPO) of a phenoxy phenol 

It is 4-phenoxy phenol to the three-lot flask of capacity 1 L which attached an impeller, a thermometer, and nitrogen 
installation tubing. 370g (0.69 mols) is put in and it is concentrated sulfuric acid. 740mL was dropped over about 1 
hour. It agitated at 50 degrees C after dropping termination for 3 hours. It diluted with water 200m L after reaction 
termination, and the KOH water solution (KOH1.5kg/water 750mL) neutralized. Filtration and an acetone washed the 
depositing solid-state and 1 709g white powder was obtained. Here, phenoxy phenol disulfon ghost potassium salt 
(SPPO) and a potassium hydroxide are contained. The NMR spectrum of this thing is shown in drawing 1 . 

(2) Composition of a 2 and 5-dichloro-4'-(4-phenoxyphenoxy) benzophenone disulfon ghost (S-2, 5-DCPPB) 

It is SPPO to the three-lot flask of capacity 1 L which attached an impeller, a thermometer, and nitrogen installation 
tubing. 43.7g (0.31 mols). 2. 5-dichloro-4'-fluorobenzo phenon 43.1 4g (0.10 mols), tetra — n-butyl ammonium bromide 
(TBAB) 2.6g (8mmoI), dimethyl sulfoxide 200mL was put in and it agitated at 160 degrees C under nitrogen-gas- 
atmosphere mind. SPPO 30g (65mmol) and TBAB I.Og (3mmol) was added suitably and the reaction was continued. 
30 hours after, after filtering a salt, the filtrate was poured out into the acetone (4.5L). Filtration and an acetone (1- 
1.5L) washed the depositing solid-state 4 to 5 times. A vacuum drying is carried out and it is 81 g S-2 and 5- 
DCPPB. (70% of yield) It obtained. An NMR spectrum is shown in drawing 2 . 

(3) Composition of an S-2 and 5-DCPPB chloro suifonyl ghost 

They are S-2 and 5-DCPPB to the three-lot flask of capacity 1 L which attached an impeller, a thermometer, and 
nitrogen installation tubing. 146.5g (0.22 mols). acetonitrile 650mL was taken and it stirred at 70 degrees C. 
Phosphoryl chloride After 220g was dropped over 15 minutes, it agitated for 5 hours. It is dropped at iced water 
(1.3kg) after reaction termination, and is toluene. It extracted by 2.5L. The organic layer was dried with sulfuric 
anhydride magnesium. After removing the mineral salt which remains by the silica gel column chromatography 
(expansion solvent: toluene), recrystallization was performed from toluene/hexane and the 71 g specified substance 
(52% of yield) was obtained. An NMR spectrum is shown in drawing 3 . 

(4) Composition of S-2 and 5-DCPPB neopentyl ester 

It is an S-2 and 5-DCPPB chloro suifonyl ghost to the three-lot flask of capacity 1L which attached an impeller, a 
thermometer, and nitrogen installation tubing. 59.5g (94mmol), pyridine 400mL was taken and it cooled in the ice 
bath. It is neopentyl alcohol here. 20.5g (233mmol) was added and agitated. Then, the ice bath was removed and it 
stirred at the room temperature for 5 hours. The pyridine salt which deposited was removed by filtration and 
toluene/ethyl acetate (600mLy600mL) extracted. The hydrochloric-acid water solution (concentrated-hydrochloric- 
acid 300mL/water 300mL) washed the extract solution several times, and then a sodium-hydrogencarbonate water 
solution and saturation brine washed several times 5%. After distilling off a solvent, it isolated preparatively by the 
silica gel column chromatography (expansion solvent: toluene), and 36g S-2 and 5-DCPPB neopentyl ester were 
obtained. An IR spectrum is shown in drawing 4 and an NMR spectrum is shown in drawing 5 . 
2. Composition of Poly Arylene 
[0127] 

[Formula 23] 




[0128] 

NP shows a neopentyl radical among the above-mentioned formula. 
[0129] 

In the three-lot flask of capacity 500mL which attached an impeller, a thermometer, and nitrogen installation tubing 
Sulfonate 21. 4g (29mmoL), 4 of number average molecular weight 1 1.000, 4-dichloro benzophenone, 2. and 2-screw 
(4-hydroxyphenyl) - 1, 1, 1, 3, 3, and 3-hexafluoropropane polycondensation object 9.90g (0.9mmol), Bis(triphenyl 
phosphine) nickel dichloride 0.59g (0.9mmol), sodium iodide 0.1 3g (0.9mmol). triphenyl phosphine It is ******sMc in 
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3.1 5g (12mmol) and 4.71g (72mmol) of zinc. After carrying out a vacuum drying for 2 hours, desiccation nitrogen 
permuted, dimethylacetamide 73 mL which dehydrated was added, and the polymerization was started. 
[0130] 

The polymerization was continued for 3 hours, controlling so that reaction temperature does not exceed 90 degrees 
C. Next, tetrahydrofuran 80mL was added, the polymerization solution was diluted and it flowed into the methanol / 
concentrated-hydrochloric-acid solution (methanol 2.7L/concentrated-hydrochloric-acid 0.3L). The product which 
precipitated was air-dried after filtration and methanol swabbing. After dissolving the dry polymer in a 
tetrahydrofuran and removing by insoluble matter filtration, the methanol of 3.5L was made to reprecipitate. The 
23.5g poly arylene was obtained for the polymer filtration and by carrying out a vacuum drying (80% of yield). The 
number average molecular weight of the product for which it asked by GPC was 61,000. and weight average 
molecular weight was 278,000. 
3. Composition of Sulfonation Poly Arylene 
[0131] 

[Formula 24] 




SO3H 




[0132] 

It is the poly arylene to the three-lot flask of capacity 300mL which attached an impeller, a thermometer, and 
nitrogen installation tubing. 23.5g and 6.34g (73mmol) of lithium bromides were taken, and it agitated at 120 degrees 
C for 7 hours. The acetone was filled with the reaction solution and the polymer was made to solidify. It washed 
after processing the obtained solid-state twice with distilled water / concentrated-hydrochloric-acid solution 
(3.0L/0.37L) until pH became neutrality with distilled water. It dried at 70 degrees C for 12 hours, and 19.9g of 
sulfonation poly arylenes was obtained. The number average molecular weight of the product for which it asked by 
GPC (polystyrene conversion) was 78,000. and weight average molecular weight was 230,000. The ion exchange 
capacity of this polymer was 2.19 meq/g. The film of 40 micrometers of thickness was produced by the cast method 
from N-methyl pyrrolidone solution. 
4. Characterization 

Characterization was performed about the obtained film. The result was summarized in Table 1. 

[0133] 

[Table 1] 
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m m m m 
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[0134] 

[Effect of the Invention] 
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Since a sulfonation agent is not used in case poly arylene is made into the poly arylene which has a sulfonic group, 
the poly arylene which has a sulfonic group concerning this invention, and its manufacture approach have high 
safety, and they are small. [ of the load of the processing at the time of collecting polymers ] Moreover, it is easy to 
control the amount of installation and the introductory location of a sulfonic group to a polymer. 
[0135] 

The aromatic series sulfonate derivative and the poly arylene concerning this invention are used for the poly arylene 
which has the above sulfonic groups, and its manufacture approach. 

[0136] 

The proton conduction film concerning this invention is excellent in proton conductivity. 
[Brief Description of the Drawings] 

[Drawing 1] It is the NMR spectrum of the disulfon ghost of the phenoxy phenol manufactured in the example. 
[Drawing 2] It is the NMR spectrum of a 2 and 5-dichloro-4-(4-phenoxyphenoxy) benzophenone disulfon ghost 
manufactured in the example. 

[Drawing 3] It is the NMR spectrum of an S-2 and 5-DCPPB chloro sulfonyl ghost manufactured in the example. 
[Drawing 4] It is the IR spectrum of S-2 and 5-DCPPB neopentyl ester manufactured in the example. 
[Drawing 5] It is the NMR spectrum of S-2 and 5-DCPPB neopentyl ester manufactured in the example. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawinfa: 1] It is the NMR spectrum of the disulfon ghost of the phenoxy phenol manufactured in the example. 
[Drawing 2] It is the NMR spectrum of a 2 and 5-dichforo-4 -(4-phenoxyphenoxy) benzophenone disulfon ghost 
manufactured in the example. 

[Drawing 3] It is the NMR spectrum of an S~2 and 5-DCPPB chloro sulfonyl ghost manufactured in the example. 
[Drawing 4] It is the IR spectrum of S-2 and 5-DCPPB neopentyl ester manufactured in the example. 
[Drawing 5] It is the NMR spectrum of S-2 and 5-DCPPB neopentyl ester manufactured in the example. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 31 




[Drawing 41 
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[Drawing 5] 
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■'i-^ ^ T ^i^m^i^f)^ ib> mif:ti ^ ^£ < 1 1 i m <d ^ / — ^ ^^^^ m -B- -r 
. ^fcft_hia — (1) xm ^ n ^ ^mm^ >M=^ :^'r fi^mmi^*^ hmi,-£ti ^ ti: 

[ 0 0 5 0 ] 

I ■ft 1 4 ] 10 




I 0 0 5 1 1 

^ Sr ^ < o ^ VM^* fcr* - O S O 2 Z (rr-e, Z «:T/V'=^/v*, 7s'*e#ITyv=^ 20 

/V** fc T y -/vs^^-To ) -x^m^ix^m^^-Tc 

I 0 0 5 2 1 

Z *s^-t- T /W^/WS i: LT « 7< ^/V'S. ^ ^ /VK if * If . 7 y * « ^ T /i^ =5r 
[ 0 0 5 3 ] 

7 5'*«lfeT/V=afyi.s, Ty/l'»*5j;t;!Ty-/V»d^e.j'i5»J;>53l«ttfc:^J^f^< t 1 

[ 0 0 5 4 ] 30 

T /l-^ t L-X li , ^ ^ /'I' * , 31 ^ /V X , 7" P t" X , 7' 9^ .'V X , T 5: /V * , ^ ^ 
* if ^ ff P> , ^^/vK, if ^s^g:^ Uv^o 

p 7" p t° yl' S > — 7 :^ p 7" S , — '7 o > S ^ — 7 :^ p ^ dr 
X if ^ if £> , h y 7 ;v o 7< 9^ /V S X ^ >' 7 ;v :^ p ^ S if ti^ B * U 

o 

r y /i^ * U r ft . a ^ /i- X i:^ # ff ?:) ti . 

T y — /I- X U T . :7 :n ^ /V a , ^ >^ ^ :7 /l^ :^ p :7 /I- S if * if e> tt 5) o 
I 0 0 5 5 1 

I 0 0 5 6 1 

Bi§H4»*5 ct U?«^#t J^i4^ irUT«. ±m \^ h <D t mm <D h (O ^ h f\. ^ o 
[ 0 0 5 7 1 

p n 0 ^f^mE(DmmX^h . -hPSttiimiOO, iff^U<ft80't?&5o 
[ 0 0 5 8 ] 

_hf2-«S: (A) -e«$ix5>fl^^i^ir LT*#:e^(3:«, p = 0^»^. 011 x ?i 4 . 4' - 
i;^^:^^^^^:/^^^:^^, 4, 4' -v^^J^PP^VXT^y K. if;^ ( ^ u y ;)^) 

-7 u :^ ^ 1/ ^ 2. 2-tr:^ (4-^^nn:7ji:=:;W) y^-^^ y xx n ^^^y , 4- 50 



(14) 
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[ 0 0 5 9 ] 

4fcp = l<7)^^, ±f5-JlS^ (A) ^^*$*x5Aft:W?i^{l:^i|^tbXf:i. ^!l;ttf4, 4 
' -tf;^^ (4-i5^PP-<>'y-f/V') ^ /U::^^y^ /U , 4, 4' -tf;^ (4->^i=in^ 

> ^ /l^T ^ y ) ^ =c. /V ^ ;U , 4, 4' — tf;^ (4— ^^p':7::llC=l/V;;?.yl//^^r:l;V 
) Sx':73L:r:/V:3i — 4, 4' — tf;^ (4— ^l=rt3:7:i^:::i/l/) v^:73i:=i/l/:3i — •x/Vv^::^ 

4. 4' -fc^^;^ [(4-^PP:7inr:i7V) -1, 1, 1, 3, 3, 3- 10 
^=^i?-:7/V::^n:/citW] >^>^ai:=i/V::c — t^/V, 4. 4' -e;?^. [ (4-i5^t2t3y^^:=i/V 
) -1. 1, 1, 3. 3, 3--\=3r1^:7>rV:^p:/nl::W] >?:7a^n/V:r- — y^/V, 4, 4' 

e>(^<k'g^^^(-jb^v^r4^(re^^Lfc/^I:^<>'>'M^^^3>e^-«^L $e>{;irti.e> 

U ^ ^ >fe ^5 * b ti. 6 o 
[ 0 0 6 0 ] 

$ e> {::±IB-|£S; (A) -eife$n5>fk'^ife t UT«. 2, 2-lf>^ [4- {4- (4-^ 

:7iny^v'} :7a.:=i/v] -1, 1, 1, 3, 3, 3-^^^y/i-ytti':f 20 

n^^V, tf;^ [4 - {4 - (4-^PP^vy-f/V) :7a^y^v'} ':7:n:=i/V] ;^/V7j>>', 

*5 J; T IB ^ -tf » ^ ix 5 >fl: ^ # tf ^ 5 o 

[ 0 0 6 1 1 

[ 1 5 1 
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CFa 



R-^co^a0cc^o^co-0-. 




CO-0R" 



-030.^0^00^0^00^-030.-0.- 



B-0so.-0o^so.-0o^so.0o^so.-p-R" 



,._0so.^a-0-i^o^so.-0o^so.-0. 

CF3 



[ 0 

[ 0 

y ^ 
[ 0 

2 



0 6 2 ] 

( 

0 6 3 ] 

-r ^t^it> 
, 7 

m. r/v- 

0 6 4 ] 



>- ^ h /V >■ 



c=: /V ;^ /V V . V? p< ^ /V ;^ /v- xJ^ dr -9- K if <D <D ifiS V> ffJ "C y 

iff*b<«:, 1.2-1. 5 mm^comm-r^h z.<Dm. ^^-^ 



(16) 
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§*-c, PA 3\ ^ m ^ it^h ^ ti fc y y m . Mmmoy-^ti ^^m^x^um^tit^^^M 

i^^^y hUt-B-^. m^fi. 4. 4' -v'-7/V:rci^>'y:73./>', 4, 4' -v'^^'on 

^^y^y-aiy^^, 4, 4' — i^PP7/P;^p^i^y'7ji7V, fcf;^ (4— 

) ><,/V7}nV, (4-7yv;^-o-7^=/v) ;^;V/}n:x, 4-7>'V;^-p>'3::=:yv-4' -i? 

X3 ]^ y ;^ /V :y , tfy^. (3— =^ht3-4-i5'i3p:73:,=^yV) ;:?./V;t^i/, 2, 6 — 

^5'I3t3✓<>'^/=^y/^, 2, 6 — — ^y/^, ^:^^1^:7/^;^D^v-^:^, 

7^:*7/V:ri:itr73i=/V, 2, 5-i>7/l'::^P^i^y7^y>', 1, S-K";^ (4-i?a 

a ^ V y~ /V ) ^ >- if ^ if ^ K J^; * -i^r 5 o H tt w X [4\ :7 j/ * ^i: !^ dUf * U v 

^^«^SJ:£:Sr«^3tT 5, i^^^ v K x 7 7 — /v ^ L , 2 

~4fg^/V, ^if*b<f42. 2-2. 8 ft*/KO^ffl 5o ?f «:^*:^S«IHJSO BU 

i^fe, tr~;^:7:ny — /^oT;^;^7y^S:^tbTV^T^iJ;v^, SJStS.S«6 0'C~3 0 0 t: 

-C, $f*L<(±8 0°C~2 5 0''C(D^|ST^fc5o KJSB^F^tilS^-lOOBf^, 

< (4 1 2 4 ^K<^ieffl-e*) So ft 'fe^? * Lv^;fyife t UT«, r is^-e^ $ 5 ©tt 

[ 0 0 6 5 1 

[ -fb 1 6 1 20 

H<H:^vyM:^OH . F-<g>-coH^ci 

[ 0 0 6 6 ] 
I 0 0 6 7 1 

=ft f* W i- !i « ^ 51 '14 * -e 'ffi 'ft $ fc ^ # ;K t' ;^ ^ F\ m:^ff. f~ ;^ ( 4 - n a 
-h fa -tf ^ b fcfC -a- ^ -e # 5 „ 7 :t y - /V 4^ (1 « m $ it T v^ r t J; » 

1^ ^ ® ft ^ , mm.mit'B^TH^tii-'^ L.\^. y -/K^e^SiSi^ 

•&t!SrftfflT*5o fSffliCi^::.!/ — /Vl^/K^^^fb, 1. 2~2f§^/vi?&5„ R^Slc 
IS <Z) fS 14 -fb # T ic , r /u{tM t . n n 7 KSrKJS ^-arSo 

2 ~ 3 ft ^ /V CD ffi -e , -7 y — 7=" /V ^ 9 7 h ?t -ft: ^ij . r ^iJ « 7 p d ^ m # 

^^£i:(^ffi'l4^^5-i' h'^t-a-m 1 juicM . 1. l~2f&^^fl:ffiffi-r5o SJSa^P^ttl 5 
:9'~10I^W<D®ffl-e, KfS:MS«-2 0'C:d^e>8 0'C<D^H-efe5o ftffl^iKf*, 7y 

#5, 50 
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[ 0 0 6 8 ] 

w-t?fc5. >c = o. - so2-ioJ:t>*>c (CF3) 2^^^^^1f^^^S^'^^<^^*>l*<^ 

1, 1, 3, 3, 3-^^i:^■7yV;rtI:/p^^:^> 2, (4-t:FP^v'>'^ — /V 

V t . mM(^ 4 , 4 - iy ^ ^ x:^ ^ y -7 y ly ^ }f :^ (4-^^x11-70^^:^/1^) 

N, N->>^^/i-rirFT^F. ;^/V7^^^>'f^^f(Z)®^t±^§^K#liT-e^^)tS^4#:^^-&^^ 10 

Jill ^ M b T # tL S o 
[ 0 0 6 9 1 

[ 0 0 7 0 1 
[ Yt 1 7 1 




[ 0 0 7 2 1 
1 9 1 
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[ 0 0 7 3 ] 

I 0 0 7 4 1 

[ 0 0 7 5 1 

[ -fb 2 0 1 




••• (1') 



[ 0 0 7 6 1 

^4^. A. R^:feJ;D«Are, ±f2-i3g^ (1) ^CDA. B, R'*3j;t>'AriP^ 

OS-efe"?. m, n*5j;t>*k{4 — IgS: (1) tf:cDm, njSiO^ktl^ltO^-efc^o 
[ 0 0 7 7 ] 

2ti:|g?g(c#s:iK y T y - v>-sr#i^-r5-tis-«;s; (1' ) &.^<r>m *) mvm^^Ui^m 

xtfTlE-IS^S: (A' ) -T?*$nSo 
[ 0 0 7 8 1 
I it 2 11 




- (A') 



[ 0 0 7 9 1 

^if, ~R^ > WiSXXfTii^ JilB — IKS; (A) tf(OR' ~R^ , Wfl^ XX^T t mm 

®j®^4fc««T?fe»j. p«±iE — (A) 'p<D p tmm<om'(^s>^. 

[ 0 0 8 0 ] 

5 ^ y T y - ^ >^ o jtiE-is:^ (i' ) x^^-^n^rn'o i&vm^Wii.<Dt!^ 

m-^ii. ^izm^ ^ ivf£\^i^ , tif^ V < H 0 . 5 — 1 00^/1-%. J:«3*f^b<«:l0~ 
9 9. 9 9 9^;V%-^?*55o *fc, ;*:^0J(:i#5^yTy-W'i^fcD±S-JlS:S; (A' ) 



(19) 



JP 2004-346163 A 2004. 12. 9 



<t±o. ooi~9o*>'p%-efe5, 

I 0 0 8 1 1 

a<;5^y-^— 0 — 99. 5^/W%,A?*U<t4 0. 001~90^;V%i:?rfl*^O#liT 

P> t^{;i A 2 TilTc^y Sri£i>^^:J> i: S b (c, M-^ji* i tf 5 fc , f^J SrSsJPb 
-Ct, J; V^c 
[ 0 0 8 2 1 

T -fe ^ /V T ir h •:^ — h if « =^ <^ 'fk -a- #5 ; & 'it ^< "7 9 . % {Y. y . a -fk 

;V h , ^ -fb 3 ;V b , 3 -ft; 3 /V h f£ if <D 3 /V h -fb !^ J& if *S ¥ *f e> 5 o ^itt 
1 0 0 8 3 ] 

4fc, gE^4^^S;5^iU-Ctt, hy7:x.^yUjjNX7^'>-, 2. 2' -K't-yv'^', 1. 5- 

o c:tte>cD5*>, by^a. — /v^xT'^'^-, 2, 2' - lft°ys?>;ss^f^uv^„ -hiaaa^fc 

[ 0 0 8 4 ] 

ga^u^^^^iBii $ ^xfcs#^s^ft^ t UTfi, itfk-y<^/nf^ (by 7 

(^y7::n:=::/^x}^;^:7^v) , 5g^r^5.^/ixt-v!; (hy:7^=^^v*;^;:7^v) , iSft; — 
5/ ^ .'V ( 2 , 2 ' - tr e° y >- ) , ^ =^ y <^ ( 2 , 2 ' - If t° y i;' X ) , b ^ Vc^ y 
^ ( 2 . 2 ' - If t° y i:;^ V ) , ^ <^ { 2 . 2 ' - t° y :^ ) , if ;^ { 1 . 5 

-V'^t3:^-^:?t?3iv) — iX-ir/V, T^h^^;^ (hy73i:=^yv*;^:7-f>') y >r fV ^ 7- 

h y ^ ihVy=r,:=:./Uyi^y.yr^h) ^ y ^ . Y y ^ :^ (hVy^=-/^-^y-'^-{>' 
) y< y ^ f£ if i^mif ^ ti ^ , n h CO 0 -h . :^ lb = ^ /nf ;^ ( h y :7 :t ;^ 7 

> ) , -fb =• y yv ( 2 , 2 ' - If t° y ) ^ * L V^ o 
[ 0 0 8 5 1 

[ 0 0 8 6 ] 

*fc, ±mMm^izis\^xmmi- ^ z h (Dx ^ ^ ^mi tLxtt, ^^{b^hy^i^, m 

it-)- h ]) tr . h V t7 . b ^ i^-f- h V ^ M< . m.m.'t h V fj: (D -t h ]) ^ it 

■a-i^. -y y it-^ V . m.it:f} V ^ J^. %\\L-)3 ^) ^ J^^ a^^-fb^yi^A, m^iJ ^} p J^fSi 
}£<Dii y iJ'A'fb-^i^ ; y y itT hy^^/i^Tl^^=^'^J». it -ft: 7^ h7^^/t-T>^^=[>A 

[ 0 0 8 7 ] 



(20) 



JP 2004-346163 A 2004. 12. 9 



L.>ii#, 0. 0001~10^y^, ^f^b<»0. 01~0. 5^/V-eab)?><, 0. 00 
, ^ ^ AiU&r -r ^ i)^ ^ ^ . 

[ 0 0 8 8 ] 
[ 0 0 8 9 1 

*fc. mji.m(D^mm'^ti. ±iB*/-^-<^i^w-i*/nc*fu, a^, o. i~ioo^ 

[ 0 0 9 0 ] 

0. 001~100^/V, $f*b<«:0. Ol — l^/W-efeS, 0. 001* /l-*^ 

-ett. m-^mm^ ±if ^ + ?> ^ 1 1>^») . i o o ^/u^tm^^ t . 

[ 0 0 9 1 1 

, p< ^ /V :^ /V 7}^ K . N , N - ^ 5^ /V *; A T 5 K . N , N - ^ T ir h T $ 

[ 0 0 9 2 1 

m-^mm^pi^^if ^ y^-<Dmn(ommn. ms. i^9omji%. ^*u<«5 
~4 o^»%-es>^. 

[ 0 0 9 3 1 

4fc, M^-t-5^<om-a-?ajStt. 0~2 0 0 °C. ^Sb<«5 0~12 0'C-e&6 

o ^fc. M-a-^PSI*, ii^x 0. 5~ioo^ra, ^?^u<«:i~4o^ra-e&5o 

[ 0 0 9 4 ] 

(A) -e«§tt5fli^!^;6^fea«n5^>7te< i:tl«<^*/-^-i:Sr*«-a'§-«:5ri:tc 
J; . y T y - 1/ y Sr^tf m-^SM;5^# e>ix5, 
[ 0 0 9 5 ] 

^- (Gpc) {cj;5!Ky;^^w^^^a:*5p^^^^g-tf, i:^~ioo:^, iff4b<tt2 
:?~8 o:5'-e&5o 

[ 0 0 9 6 ] 

(x^/i'jjN^'ils^^-t-sxKy TV 

*«l^{c#5;^;i-*y^SSr*-r5^y T y -ui^^t. JilSJKy T y-wvSrJP7X^^b 

-c, (1' ) -e« $ tt 5 » «9 M L«filc¥{]L 1^ /v-j}^ ;^ X /V* (-so 

3 R" , - SO3 r"^ ) ^^/VJJ^V^S (-SO3 H) ;cteifei-^rtiCJ;i9#^ri;;6S 
[ 0 0 9 7 1 
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(2) h y 7/1-:^ n 1^^'!' Tiffi^ VTV — Ul^ ^80-1 20 X: m. St (D m. & 5-10 

(3) :^ ]) T D ~ > ^ CO ^ > :^ S (-SO3 . - SO3 R*') 1 ^ 
^ L T 1 ~ 3 ft ^ /V « y ^-^ p -r ^ K -a" tf 1® ?t . M N - ^ ^ X3 ]} K ^£ 

it<Dmmfp-(^±s&^ V T V - 8 o~i 5 ot:m«o?as-e3~i oi^pflsSKJS^ 

if ^ ^ (f 5 ^ t? t „ 
( 0 0 9 8 1 10 

, 0. S — Smeq/g, ^!f^L-<(iO. 8~2. Bmeq/g-CfeSo 0. 5meq/ 
[ 0 0 9 9 1 

±SS(73^;v*i^^*»f4, ^ # :K ;^ ;v ^ 3^ ^ 7=- /V SI 2i f* t -fk (a) (D^^t^l-^. 
^ h iC^ / ^~<Dmm. «E^-&*^x5 r <!: iw J; !3 , ^ ^ ic M 5 r <>: r- # 5 o 
[ 0 1 0 0 1 

^fc, ^'./VAj^Vi&XSr^^SJKyTy— l^vco^itfi, #^^®iR:^^i5' h^Kc 20 

iot, 1, 230 — 1, 250cm~'®C-O-CKK^ 1, 640 — 1, 660c 

m" ' (D c = o ^£ h' X '0 mm X- ^ . ^itc. mMn^^^^^:^ (' h-nmr) 
icit), 6. 8 — 8. 0 p p mcD^^my h (D — ^ i}> b . ^ (omm^mmi- ^ ^ t 

I 0 1 0 1 ] 

*^B^^-*3v^Tf^. ;*?yTy — i^>'cf'®^/'^*i^^^^-7'^i^s (-SO3 r^ , - SO3 
R*") c»9 0%£!.±;i5, ;^/vjJ^i/^S (-SO3H) (c:te^L-CV^5^i;6S^[f^UV^o 

[ 0 1 0 2 1 

t^bts: 30 
[01031 

mm ^£ if iz m m SI mx' h ^ o 

[01041 

(^a h ^^-e^I^) 

jISOtJc^j; if Sr#ffl UT^ <tV^o 40 

[01051 

:^mmxci. ^ /v-jJn i/^X Sr^-r 5 ^ y T y - 1^ >- . ^^^iJCi^^ LT^IS i: L;^^, 
15, 7 ^ /vi>,^^(c^!g?^-^5 i ir J; ») h V-fe^MtrMiSi-S r i: >65-e^ 5 „ ^ ^ T- , 

v'-r :7 i^- h (PET) 7 -< juj»fj:t'<Dm'^m'i±mm-A^hfjt^m»^^m\'-'hti?>c 

[01061 

:x/vd^>-^XSr*-t-5>i<yTy-WSr^<»i--5^lfti: UTH:, ^;tfiN-^'^/v-2- 
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•fe h T 5; K, iy / =f- ;V ^ ^ }^ , i? =f- m ^ . iy / =^ 4 ^ ^ V / >' ts: t' (D $^ 
-f n V ly IhW^nn*^ h . m\z.mm'&.. ^ S S © a , N - ^ 9^ - 2 - t° n 
y (JJAT Tnmpj i:t)V^5o ) :5^»*UV^„ ^l^^of- V^ffitt^^Jfi, 1 

[0107] 

^^flJ /VJ: <DS-^#l%ffiV^5 d5-e# T /V a — /V U T « , ■^il ^ ^5? 7 

— /V ^ zsu ^ J ^ )V ^ rf XI yd )V T >\' — )V ^ i s o — 7° O t" T = ^ , s e c — ^ IV 

r /l- 3 — /V , t e r t - 7' 5^ /^ T /V 3 — if' ^ (f 5) , # ^ 7 — /I- i^i V > M ^ 

±Sr#ffi-r S r ^: 5, 
[0108] 

^i*5> ^i^steftfi. ^/V7iN>^»^5fr-r?.5}^yry-i-^^©^^^»^. ^y-^-itstc^, 

J:-5;S5^ ii^, 2, 000~100, OOOmPa • s, ^f^L.<« 3, 000~50, 
0 0 0 m P a • s-C&So 2, O 0 O m P a • s^^Tfi. fig IK I* « ^ ® tt il< 

, *#:d>6>«ti.-Cb*5wa:;dS&5, 100. OOOmPa • strjffi;t5t, 3te* 

& •§ o 

[0109] 

dr -y ^ Vi/^^J ^; UTlS»^?g£^J&^ffi L.fc#-g-. Ji IE O b T 0* 1^ L fc 7 /V 20 

{- « . ?§^J ^ » a ® -f- 5 » ^ 5 ^5 ^ # 7t 5fe ft 3^ 7 ^ ;^ A ^ 7X S « i- 5 

I 0 1 1 0 1 

* f£ ^ 7 ^ /V i. 7}c it -f- 5 ^ (4 . IJc ^ ^ 7X ?* « i- 5 s/ ^ ;^ ^ -t? & o T t a V^ b . 
ii##6>n5*«7^'/^i^ (^!l^f±\ PET) Ji(:;figJI$ttfc^S®aii:7^/vA(D*^ 
, *fc«*«;5^fe^«ILfc)lI^7X(^?ft?tS-&-C. # # ^ o T V^ < ai^;^fe-e ^5 jgffi -e * 5 

o 

[ 0 1 1 1 1 
I 0 1 1 2 1 

*^#7^;VASr7X(-?*«-r5l^(:i«, *f£;K-7^-/vAlM*$|3(c>Ptb. 7K:Ssio«»§|5 
Ji^Ji. ^f^b<^4 3 0M*$l3i^^±og|fi^Jii;7i5J;5lci-?.::i:^5J;v^<, #t>n?i7"c2b 
^-fs^m^B^i^^iSr ^ S f£ (td'^ ^cfi < i- S * ft , ^ 5 f£ it # Jt ^ «f 

lC7K'f'0^«^^ffi«jS^-^?S)$KT(c|t#UT43<^i:'fc, #b;^5-^t3 h>{5 3»81© 

5o 40 
[0113] 

r(Dj;5'fe;^?*{-J;»9»epn5:7°nh^'e^Mti. ^o^MIKff^s, a^lo-lOOM 

m, ^f*L<«20~80Ain-t?&-5„ 
[0114] 

;^?iT"7-i'/vi>,t>t;c^!gfi^bfc#, _htHtp«o;^?iT'iB7K5>»-r5ri(cj;t);^>'^*:vK 
*^*i-5^yTy-l-:/;5^fc/i§7°Ph^e2»M&M3t-r5Ci:^>-e#5„ 
[01151 



(23) 



JP 2004-346163 A 2004.12.9 



10 116] 

immm i 

^^ti?) CO -e « Tfc v^, 

10 117] 
[0118] 

< 7° P h >- {e W S filJ S ) 

) SrifL^T. UMlSS^tttfl-l^ffSriSWf 6 ^iH W © 'f >- 1° - ^ ^ SH ^ 
*fefc, •f'fe^^*^, 8 St, ffi?SfSft9 0%cDii*r-C'3SMl0kHziCj3{:t5-<Vf- 

fj^ h > ^ — > ^ W ta V . ^<D-i > — >■ :^1)^h . -f^ V ^-^M^^W-tiil^tz. 

o 

[0119] 

ittS5tR (Q- cm) = 0. 5 (cm) X)^J? (cm) xe^tUffi^gB (Q/cm) 

3mmX6 5mm®MWfl^ic;^7s/ hUfc:7^;VA^^>t^^tKU. §l5SW®l^$r;BV>T. 
[ 0 1 2 0 1 

7^'/vA^2. Ocmxs. 0cm(::;^7s/hUfP»UT.W:^.S(D7"xht° — ;^t-rf)o 
r<?5-7^'/l^Atr, /Ky;^7 — #"^'-hM(^250mllS(cAti. •^rdlC^^JlOOmlO^g 

tK^Jp;^, y ^ — ^ y —^^W. (hirayama mfs corp^ pc 

-2 4 2HS) ^^V^-r. 12 0'C-e2 4B#rBl*ni!ai-5„ Ftli^^T^, ^g-r^^'^vi.SrfSiTR 

o 

[0121] 

y'^fyvASr, 3. 0cmX4. 0cmtc*5/hL#abT,i*;S^ffl<D-7";^ht° — ;5^i:L-. 

h f-;^ i^fefcf? 2 0 om 1 C9^®7icic4 8fl#wg*L, m ^ (D ^ u ^ m ^ 

[0122] 

rtTIS<^ 3 0 %jl^'ft:7X*7X ^ 3 % /fe 5 J; 5 ^® 7K-t^#IR mtc^gl^cfFe (II) 
-Y^>^;?|5 2 0 p pmi/iSJ; 5^ — • H::7jcfp!^SrmiDL, -7 :^ > V >^ 

^^MS-r^o iO^jS*, 2 5 0ml5Ky|ffil- 2 0 0mlv^$\ 4 5°CT'— iSt^feSJ; 
5 ^ffl V>-CiP?a-f- -5 o 4 5 "C l:: o fc © Srlt^ Ufcm . # 7 ^ /V i^ 

^ AttT 2 6 ^waniaf 5o 26i^ram^ ^^^tpd^CjajK^^^® a b, -iftm^bT^ 

[0123] 

TGA (^^T, 2 0 "C/^J-o^Sji^) tc J; ►) a!i;e$ ixfc;^7V7h ^--fkjH y 



JP 2004-346163 A 2004. 12. 9 



[01241 

immm 1 1 

1. ;v:^>m=^::^T /V(D^^ 
[01251 
[ ^t: 2 2 1 



F 




10 



S-2.5-DCPPB 

SPPO 



POCI3 




20 



[0126] 

(1) :7:n/:3^i/'7j:/— /VCDv^>^/V7}S>'>ft:i^ (SPPO) (D ^ 

m*^mu. umm-. mmmAW^^^ ^ntcmA i h (d 3 p :7 y :zl \- 4 - ^ ^ / ^iyy^ 

/ — )\^ 370g(0.69inol)SrAtl. «6ft^ 740mLSr*^lB#PBl;6MtTM 30 
rUfCo MT^Tm^ 5 0 r -e 3 [^Pp1Jt# bfco ^JS»^T^. ;4c 2 0 0 m L -^*f? K 
OH7X^?R (KOHl. 5kg/*750inL) -e^^fPbfCo tFfmixfca#:^5ii^ Tir 

>'>fbi^:^y'i^A^ (SPPO) i!7X^Yt:;^y'i7^^^'a^ti^o c:cDfc(59co, nmr;^-<:^ 

h /V HI 1 ^ t* o 

(2) 2, 5-i;^^at3-4' - {A-^aL.J^-y^::^J^l^) ^ ^ J 1/ ^ 

(S-2, 5-DCPPB) (D^0^ 
mWm^k. ?a*th. a**A«^^'9#ttfc^SlL(D3P:79:;^n(-SPPO 43. 
7g (0. 31mol) , 2, 5-v^^an-4' -:7yV:rp^vy:7j^y>^ 43. 1 
4g (0. lOmol) , 'rh9-n-y^^/l-riy^:=-^M.^^%}'^ (TBAB) 2. 6 40 
g (Smmol) . v^7^^/V;x;1.7}n^>-K 200mL$rA^X. 2^#H^T^ 160°C 
■eit#Ufco SPPO 30g (65mmol) irTBAB 1. Og (Smmol) 

iiftiiipb. Rjt^&mntc^ sommm. ;5>M§rT-fehv (4. sl 

) 4^{c:av^ffe tffttlUfcH#:?r5il. r-feh>' (1-1. 5L) X- 4^ M 
^^j^L, 8 1g<5DS-2. 5-DCPPB (iK^70%) ^#fco NMR;^--^^h/^ 
Sr EI 2 ^ o 

(3) S-2, 5-DCPPB^PP;^/l-^:='/V^k;ifeC0^^ 

MW^^gifi. M^th. S^^Ai^ ^St f #tt fc^S 1 L CD 3 P :7 9 ^ ^ S - 2 , 5-DC 
PPB 146. 5g (0. 2 2mol) . T ± h h V 650mL^i<9. 70 °C 

X-mWl^tio M^t^:^ Tj^y/v 220gSrl55>dMtTjaTUfc^. 50#Pflii«^UfCoS 50 
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jsi^t^, 7fc7X (1. 3kg) icmr 2. 5L-ettaufc„ ^^ssrM* 

(4) S-2, 5-DCPPB^-;*-^V5^/V:3i^x/K:0-^^rg 

mwmm. m.mi\-. mm m ^ m 'o h i-f tc m m i (d 3 a y y ^ =^ . s-2, s-d 

CPPBi{'nn;^/V/)>n7l'-fb;#j 59. 5g (94mmol) , If ]) > 400inLSr 

t'9>7jcm^4^-t??^SPbfCc '^i::;^^-<>'^>'VT;V=i — ;v 20. 5g (233minol 

) x.mw \^ti. :i « m . * 1^ ^ ^ b ^ -e 5 B# M « # b fc o tff m b fc t° y >- *fe ^ 

al(Cj;<9|&?)l»#, f>yV3i>'/@^^3i^yV (600mL/600mL) -e^Sffib/c„ ttU 10 
Sr:SK7K?Sf^K 3 0 0 m L /tK 3 0 0 m L) "C ^ HI I5fc U . ^{C5%i^^*.3^ 

h;V3^:^) "C^^mb, 36g(DS-2, 5-dcppb;^^:^ 

2 . ^ V r V — \^>'<D'^m 
[0127] 
[ -fb 2 3 1 





10 12 8] 

±l5S;tfJ, N P tt^ >-f^/l^*Sr;T^-r„ 
[01291 

M#331fi> mStf, S^^AWSr^ "3 #(t fc^* 5 0 0 m L © 3 q 7 9 =" {C, ;^ ;V jIn V 

21. 4g (29mmoL).^¥^i?&^^*ll, 000»4, 4-v'i^P 

ci^>-yy'3Ly>'-2, 2-f;^ {A-t.Y'^'^''yy^~^'^)-i, 1, 1, 3, 3, 3 

-^^■f- y jVri- X3 u ^<.>'MM't^ 9. 90g (0. Qmmol) , If;^ (hy^a^^^ 
yV*c;^7^V)r:^S/>r/V':?i5'ni;K 0.59g(0.9inmol),3!}''fk-f-hy^'i^ 40 

0. 13g (0. 9mmol) , hy-7^ — 7V/}n;^:7^'V 3. 15g (12inniol 
) . 4. 71 g (72inmol) 2S#ra*Se:;ftbfc^. 

KJ^b, |jJ.7Xbfci;';^^7VT-fehT5 K7 3mLSrJn;^, m-a-^M*^bfc„ 
I 0 1 3 0 1 

Rft^UAH^ 9 0°C^m?Lti:\^ X 0 \^Mm l^^ii^^ h s 3 H# Pfl M ^ ^ (t fc „ (r 7^ h 9 t K 
P^^i^ 8 0mLSrJn;^-CM-^?§li?rftlRb, ^ ^ / — J"^ / ^^m.mm (p^^/ — /V2 
. 7L/ii*^^o. 3L) {c^iv^fc\ jt^bfc^^S:t/*^d§> ;^i5?/-7V?5fcif^m, m^b 

(DJ^yry-w^Wfc (iR^8o%) „ GPc-e*i?)fc^fc^fe#)<z)m¥J§^^*»6i, 50 
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0 0 0, M*¥:^5>-^*fi 2 7 8, O00-e&ofc„ 
3. :^ :!}^ >■ V r V — ^ 

[01311 

I 'fb 2 4 1 




10 



[01321 

m^mm. m-mn. mmmAW^m*) nntc^ms o o mL<D 3 ay 9 #yry 

— l/V- 23. 5g,^-fb;y^'>iN6. 34g (TSmmol) ^ t 'O . 120°C-e7R^ 
W it «^ L o S J^; 1^ IK ^ T -fe h >^ M -a- f* ^ H § -tir „ » b n fell ^ @ 7X / s 

mmM^m (3. OL/O. 3 7L) -C'2it^aL7tm. «S@7XTpH*Scfi14(-/^SS-ejft 
l^Lfc, 7 0'C-^12^Pfl^jSIU, ;^>'VJj^>"fl2:iKyTy— VVtrl9. 9g#fco GPC 

-T?5ftfe:fe^j^#i©ic¥^^i-^»» 7 8 . 0 0 0 . Mfisp^^^^^t^ 20 

2 3 0, OOO-e&ofc, 'CD*?y-^ — CD^2^>'^^^^4^i2. 19meq/g-e$>ofc 
o N-7<^/l-t°ciy K>-?§t«;^i^fc=^-^;^hjfei-J;!3^ff4 0/im(D7^'x'ViNtrf^®lUfCo 
4 . « 

[01331 
[3ft 1 1 

m 1 



^ fli :il S 


m & 




h>mm& (85^.90%RH) 


S / c m 


0. 25 




G p a 


3.5 




M p a 


84 


Wis 


% 


46 


ISa:^iitt4(120°C,100h) 




100 


7? X > h >ltaiim(3%H202. 20ppmFe2\ 450^^ 20h) 




100 






240 



[0134] 
[ 18 0^ ® ^ * 1 

*iSBj{c#5^/v*i^K»Sr*i-5JKyTy-wi^*5j;tj5^©MiS;fyi5fe«:. ^Kyry-w 

[0135] 

*^?B(c#55S=*;K^/i-*>'ife^;^x/vf|3»f$:4sj;t>'^yry-w>'«:, ilsoipT^^;^ 
/vjf;>'ii«%^r-t-5^yTy-w:/*3j;t;«-?r«»Mifi;^?fe{-fflv^6>tt5o 50 



(27) 
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I 0 1 3 6 1 

tail y ^ i^y y --/u<D :^ /i^^i^iti^ h /i^X- 

[031 mMmxU^^l^tzL S - 2 . 5-DCPPB^CIpr>^/l.:^J^:::z/^^t:#?(30NMR;^-<^ 

h /V -t? 5 O 

I HI 5] UmnxUltX^tLS - 2 , 5-DCPPB^;?^^>'^/V:3z;^7^/VC0NMR;^^:^ 
N /V & 5 o 





(28) 

iia 4 1 
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:K^li5cf^i^ii:il*3:T s 6 # i o s?^-r 3i;;^r— /v^^ttrt 

F:??— 4H006 AAOl AA03 AB46 
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